. In 1953 Robinson et al. reported 4 patients with rheumatoid arthritis who developed peripheral neuritis with arterial lesions, but it was not until 1957 that a full clinical description of rheumatoid polyneuropathy was made . Since then other reports have appeared (Irby et al., 1958; Mason and Steinberg, 1958 The first group consists of patients with rheumatoid arthritis in whom the swelling and disorganization of joints has caused neurological symptoms and signs by pressure. A common site is the carpal tunnel, so that to the complaint of increased pain and swelling of the affected wrist are added partesthesiu and numbness over the distribution of the median nerve. Local pressure may also arise from a large effusion in a joint such as an elbow or knee.
CaseI.-A 48-year-old woman who had had arthritis for six years noticed severe pain and swelling of the left elbow, followed by weakness of the left hand and wrist. There was a large effusion in the left elbow with a cystic swelling over the olecranon, sensory loss of ulnar distribution and motor weakness of all muscles supplied by the posterior interosseous nerve. Aspiration of the elbow relieved the neurological symptoms. However, a large effusion recurred a few weeks later, again accompanied by neurological signs. It became impossible to control this effusion by local therapy, and in 1957 treatment with cortisone was started. Within a month the elbow greatly improved, all neurological signs had gone, and the patient has remained in this state for the last two years.
JANUARY
The importance of neck involvement as a complication of rheumatoid arthritis is now well recognized. The sequence of events which may occur is illustrated by the following case:
Case II.-A 60-year-old woman had suffered from severe rheumatoid arthritis for six years when she first noticed paresthesiae in the hands. This was followed by increasing pain, suggestive of root involvement, and later weakness of the hands. Suddenly, four months later, she lost all sensation in her hands, although they felt soaking wet. She was admitted to hospital, where examination revealed bum scars and blisters on the fingers; complete loss of heat, cold and pain sensibility in the fingers; absent pin-prick or light touch on the elbows; wasting of the small muscles of the hands; increased reflexes in the arms and an upper motor nerve lesion in the legs which was very like syringomyelia. She had, however, a clear-cut sensory level and X-ray of the neck showed a mobile subluxation of C.3 or C.4.
Neuropathy from Intercurrent Disease
This group is composed of rheumatoid arthritic patients who developed a second disease.
Case III.-A 20-year-old girl in remission from severe Still's disease, which she had had for fifteen years, was admitted with a six-day history of "pins and needles" beginning in the left foot and spreading to the right foot and both hands. Two days later she noticed tendemess and weakness of the legs. In addition to residue of the old arthritis, there was on examination marked tendemess of the calves, weakness of dorsiflexion of the ankles and right wrist, loss of ankle and knee jerks, and stocking anwsthesia to the knees. E.S.R. 11 mm in one hour (Westergren); C.S.F. protein 700 mg%/0. A diagnosis of infective polyneuritis was made and she rapidly improved with complete recovery in about three months. (Ludwig et al., 1942) .
Neuropathy and Arthritis Simulated by Other
Diseases Some patients present with aching and pares--thesia in the extremities. The causes may vary widely, from Paget's disease with secondary degenerative joint disease and muscle cramps in the legs to diseases which' simulate rheumatoid arthritis and can themselves be complicated by neuropathy, e.g. myelomato is (Clarke, 1956 ) and 'leukaemia (Sparling et al., 1947 Neuropathy must now be included as a manifestation of rheumatoid disease. It tends to affect older patients with long-standing rheumatoid arthritis who have nodules, a positive D.A.T., and often cutaneous nodules, nail-fold lesions or purpura. The etiology is probably vascular and it has been suggested that it is due to blocking of small vessels by macroglobulins. The role of steroids in its production is uncertain. Neuropathy can occur in patients not on steroid therapy , and only 4 of the 10 patients with vascular lesions reported by (Brunnschweiler, 1941) . In distinguishing peripheral neuropathy from other causes of muscle weakness, electromyography often proves useful. Spontaneous fibrillation is marked in polyneuritis and the motor units, which are reduced in number, are increased in duration and may be increased in size. The nerve threshold is raised and, most significant of all, the conduction velocity is slowed.
Pathologically, the neurons that make up the peripheral nerve can be affected in any part of their course, including their extension into the spinal cord. SwelLing and breakdown of the myelin sheath is followed by phagocytosis leaving empty Schwann tubes. The axis cylinders may also be affected but with recovery they regenerate and the myelin sheath is completely re-formed. Degeneration is greater towards the distal end of the fibre, and the earliest demonstrable change is in the terminal twigs. There is thus a "dying back" of the neuron (Greenfield, 1958) , and this is not surprising since the maintenance of the axon depends on the nutritive power of the cell nucleus. Thus the first symptoms occur in the hands and feet which are supplied by the longest axons in the body.
Although from the histological point of view, the neuron can react only in a limited number of ways, the alterations in metabolism are more numerous. The best understood abnormality is the failure of oxidation of pyruvic acid which is formed by the breakdown of glucose in the Krebs' cycle. This is probably the mechanism in alcoholic neuropathy as well as the neuropathy due to thiamine and pantothenic-acid deficiency. Abnormalities of glucose catabolism are not often found clinically. Analysis of the case notes of in-patients diagnosed as having peripheral neuropathy at the National Hospital, Queen Square, in the last four years, is shown in Table I . This is a highly selected series, as a neurological hospital will attract the more difficult problems and the respiratory unit brings in a considerable number of the acute Guillain-Barre type. In 13 patients in whom the pyruvate tolerance was estimated, it was abnormal in only 2. Interestingly enough, one of these was an alcoholic who improved after treatment, the pyruvate tolerance then returning to normal. 80 % of the patients were over 40 years of age, and there was a preponderance of male to female in the proportion of 3 to 2-points of some importance when considering the corresponding incidence in peripheral neuropathy due to collagen disease.
Steroids have been considered a cause, as well as a treatment, of peripheral neuropathy. Of the 80 patients in this series, 27 fell into the acute Guillain-Barfe type. Of these, 9 were given steroid therapy, and all made a good recovery. However, of the 18 who were not given steroids, 16 made a good recovery, and the value of steroid therapy is therefore impossible to assess from these figures. Of the 9 chronic cases who were given steroid therapy, only 2 improved, and again, although the value of steroid therapy is in doubt, there was no evidence that any were made worse.
As to the possibility of steroid-induced neuropathy, it should not be forgotten that in the past many drugs have been implicated; the number listed in a current textbook of neurology being more than 60 (Brain, 1955 ). Yet it is only in a few cases that a cause is identified. Table II shows that of the 80 cases in this series, in 45 no cause was found. This proportion is identical with that given by Elkington (1952) . Only 2 of this series could be considered due to collagen disease; the case of scleroderma is being fully reported elsewhere.
Of particular interest was the case called in the table-for want of a better term-? polyarteritis nodosa:
A man aged 51, admitted under the care of Dr. Hamilton Paterson in February 1959. At the age of 36 he developed rheumatoid arthritis. He responded to gold treatment for about six months, then relapsed and the characteristic fluctuant course of rheumatoid arthritis ensued. Two years ago, owing to a more severe relapse, prednisolone, 20 mg daily, was given, but this was soon reduced to 10 mg daily. Although he continued to have pain, he remained at work as an insurance agent. In October 1958 he noticed aching of the backs of the legs, followed one month later by numbness in the same distribution. In December, his feet became weak over a period of ten days; and he was unable to walk. In January 1959 he was not able to sit up, and he noticed numbness and weakness of the left hand, followed a few weeks later by the same symptoms in his right hand.
On examination.-Extremely ill, flushed and dehydrated. Disorientated and occasionally delirious. No abnormality in cranial nerves. Gross wasting of limbs with marked flaccidity. The movements of his shoulders, elbows, hips and knees were moderately weak, but there was complete paralysis distally, and he could not move wrists, fingers or feet. All his tendon reflexes were absent and he had anresthesia to all sensory modalities up to his knees and elbows. Over the shins and heels were infected ulcerative lesions. His hands showed the typical appearance of rheumatoid arthritis.
Investigations.-X-ray of the hands showed osteoporosis, loss of joint space and peri-articular erosions. Heemoglobin 79%; W.B.C. 13,000/c.mm (polys. 86%, lymphos. 14%). E.S.R. 57 mm in one hour (Wintrobe). Urine: no albumin, red blood cells or casts. Electrophoresis of the serum proteins showed a slight increase in the a2 globulin. He was considered to be too ill for further investigation, and a muscle biopsy was not done.
He was treated with an intravenous drip of hydrocortisone and the oral prednisolone was increased to 20 mg t.d.s. Following this, his general condition improved, but the ulceration of his legs increased and his toes blackened. Six weeks after admission, he deteriorated rapidly and had difficulty in swallowing. A tracheostomy was performed and he survived another two months.
Here was a 51-year-old man with a fifteen-year history of rheumatoid arthritis, who, after two years of steroid therapy, developed an extremely severe, rapidly progressive peripheral neuropathy. Although polyarteritis nodosa was seriously considered as a possible diagnosis he had no hypertension or eosinophilia and there was no evidence of cardiac, pulmonary or renal involvement.
Post-mortem examination revealed no evidence of polyarteritis nodosa, but many of his blood vessels showed grossly thickened intima (Fig. 1) . There was no evidence of panarteritis or cellular infiltration but the lumen was nearly occluded by the intimal proliferation. Similar changes were seen in blood vessels elsewhere. This case raises the questions of the relationships of the neuropathy to the vascular lesion and of the vascular lesion to rheumatoid arthritis and steroid therapy.
From the evidence of polyarteritis nodosa, it seems reasonable to suggest that the neuropathy is ischtmic in origin. Hart et al. (1957) reported 10 cases of rheumatoid neuropathy and considered that diffuse arteritis was the best explanation for this complication. Peripheral neuropathy occurs in about 50 % of cases of polyarteritis nodosa and in Lovshin and Kemohan's series (1948) half their cases were classified as symmetrical and half as "mononeuritis multiplex". In systemic lupus erythematosus the incidence is under 3 %, and in rheumatoid arthritis it is even less. In 1953, however, several cases were reported of neuropathy occurring in patients with rheumatoid arthritis who had been treated with steroid therapy (Levin et al., 1953; . Although this was correlated with vascular disease, the arterial lesions differed qualitatively from those of polyarteritis nodosa, "particularly with respect to their distribution, lack of regional involvement and usual absence of necrotizing arteritis" . In a series of 75 autopsied cases of rheumatoid arthritis, none of whom had received steroid therapy, Cruickshank (1954) found evidence of involvement of the blood vessels in 18, the peripheral nerves being affected in 5. This type of arteritis was again distinguishable from polyarteritis nodosa. Hart et al. (1957) wondered whether arteritis occurred more commonly in steroid therapy since 3 of their cases manifested neuropathy within one month of discontinuing this treatment. Kemper et al. (1957) found that vascular lesions in rheumatoid patients were more common in those with hypercortisonism, but the arteritis in their cases was of the necrotizing type.
1O cases of rheumatoid arthritis with vascular lesions were reported by but as only 3 of these had had cortisone he thought that the drug did not play an important part in their production. He also pointed out that the vascular lesions of intimal proliferation without panarteritis were not specific for rheumatoid arthritis.
There is some evidence that steroid therapy does affect blood vessels, possibly by its effect on cholesterol metabolism, e.g. there is increased deposition of lipid in the intima and media of leuklemic patients who have had steroid therapy (Etheridge and Hoch-Ligeti, 1952) .
Cortisone and its newer derivatives are often given to the more severe, long-standing cases of rheumatoid arthritis and it is these cases that are the most likely to develop neuropathy.
Six years ago, reported 4 cases of. rheumatoid neuropathy which they correlated with severe diffuse arterial pathology. Although three of their patients had had steroid therapy, they stated that "no definite conclusion with respect to the role of hormonal therapy in the development of these lesions and their clinical manifestations seemed justified".
Arteritis and neuropathy both occur in untreated rheumatoid arthritis. Whether there is an increase in these sequelic since the advent of steroid therapy is difficult to prove, although it is possible that the type of vascular lesion differs in the treated cases.
